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DEVICE 

(5 7) Abstract: 

PURPOSE: To develop a polishing liquid which is largely 
different in etching rate at the time of immersion into 
the liquid and at the time of a polishing treatment by 
using an aq. soln. having a specific org. acid, oxidizing 
agent and polishing abrasive grains as the polishing liquid 
for copper metals. 

CONSTITUTION: The surface of a turn table 1 is coated 
with a polishing pad 2 made of cloth and an Si substrate 
6 is supported thereon by a substrate holder 5 in such a 
manner that the surface to be polished thereof faces the 
pad 2. A semiconductor is then produced by using a 
polishing device composed of a revolving and supporting 
shaft mounted at the holder. At this time, the water- 
soluble polishing liquid 7 which contains 0.01 to 10wt.% at 
least one kind of org. acid selected between an amino 
acetic acid and amide sulfuric acid, contains an oxide, 
such as H202 at >20 parts per 1 part org. acid, contains 
1 to 14wt.% polishing abrasive grains having an average 
grain size of 0.02 to 0.1 jim and is adjusted to pH value of 
9 to 14 by an alkali is dropped onto the surface of a copper film 12 having ruggedness on the si 
substrate 11 from a supply pipe 3 to immerse the substrate 6. The oxides 13 in the projecting 
parts exclusive of the groove parts are polished away by rotating a supporting shaft 4 while 
pressing down the shaft, by which a wiring board consisting of the copper film 12 is formed. 
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Q 0 cod J: 5 fc^jfeK W**a<a»,£S:IH*t;: 
»a-C#So MflE»^«Ui4r*iJffl-rsc tic 

[ 0 0 5 5 ] WESffsd-y' 

0. l-25ppmtM:iTOL^, Mf^i?^ 
WjtSS: 0. 1 p pm^ict^ti 

% />'7k&i&<o*y>Wk8[te. 5 — 2 5 p p mx*hz> Q 

[0 0 5 6] «HB*7s/H*««fi, 
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«f!S*7 y »*S«W7 y»ia*s 2 0 
[0 0 5 7] «±RIJP! Lfc*3iSMfC«*>5>g'J©¥aK*:3S 

frbtez mmunm^mm u s e> r ^ j mmts x w 
^-r tK y > > -^gf & m ^ x mEEfttmJK«: tf!&tb» 
EC uBt*fcjic u*^Bt*%if^^^^^-fri", rt>o 

s»b* t ^fsb# 1 00 m * ^ l »+ « 00 3: y ^ > ^ 

5 a: ^ ^ y ^ ft § *t -5 *b , ^fE*6Sfl!i<^**3 ct t>* 
SB*MIS:«HBJl6»Bt*ffi4:ffi— {cflgrt-C#*o ^ 

46 hu ES^fbH K «t 9 ffJESBS/1 ds^i y ? > ^ $ ix % <d & 
[0 0 5 8 ] $6fc; SffEai^^^^^xaKJClWEE 

c <h J:oT, WEift*fBI±*cc u IfcfiC u-££ 
^«fc*^mE«ft»Ko»{b^W»**Stc»W»3fe 

[ 0 0 5 9 ] L/c^oX, ffi«S<OSfc&^EiSJi&W 

[0 0 6 0 ] Ztc, y^mitti y ^ i^toj: 0 t£Ti\>ji y #] 
<t U eF®?fico P H^9-i 4 IcffiSi-t 6:^:i:o 
X, «fEW*«fc^*Six-5r*yR»^J:'3«?*"«* 

m<Di$^WL%mv)Z> z tciox ffirEEiMit^Ro^ 

5^ [0 0 6 1 ] ^y^ti^-^J:5<cBF!B?fttt*s* 



15 

mffix$z> 0 Lf)*i>s ffisZ^y^'<y?j:mzjr3\,^xm 
m&nm<Dmix j $>m<D&£.&tt\fflx£ ztz&, mm^co 

Q&tCT&fc-tZ z k ^Tr# 
[0 0 6 2 ] 

**« i 

kw >m<Dfowmfimf&t$ixtz.i<>v ^>mm2 1 

±JCC VDfet^J: 9 ■MfeftlftJ: lt(0«AtffJ l 0 
OOnm^SiOo 122 Sr*8lLfc!S, MIES i 0 2 
BS2 2 tc^* h^y^-^^aWf-J: !9Sa^gfc+i^i-^ 

5 0 0 nm<D«»<0**2 3 
7t 0 o<5^T, H8(D (B) fc*W-J; 5 tCifriaS2 3 Sr 
-a^ltjfSS i 0 2 112 2±(C*^;y*^Sf- J; W- £ 1 
5 nm(7>T i Na»k # U TJi 2 4*5,fctfff$ 6 0 0 
nm<£>C u!2 5 £ <£>Ji|f J^T**!!!* L fc„ 
[0 0 6 3] fflr»Lfc0 1 fd^-r^U ix^^JS 

■ ©iS^/uy 5 8 oo (B) fc^l^fe 2 1 £i£ $ 

SUB A 8 0 0^6/^5F1a' 7 K2l:3 0 0 g/cm 
2 to^DM^^-^. MIE^ — — l 5 
*r-tix**ix 1 0 0 p p m<03eft-e£t>jcR*fSrrpili[5i(E 
S*<C*S6, SF«$:Mf 3 ^6 2 0 m 1 /5>^IS 
TflMSffl*'** K2 fitt|&UTmSESte2 1 CISLf: 
Cul2 5 712 4 £ritfr!2S i 0 2 12 2(7) 

^ffifcmtti'tz^xffimLtzo zzx\ mmmm&tL 

xraymmio. «Btft**i 3. oii% 

IH8c7) (b) fc^-fatt^c ufl£2 5fi*JIE8F«'<s/ K 
^S^iy^s/^asttSfrfc, g| 8 <7} (C) 

izfjk-rx o {cs(rfe« 2 3 i*xD^fc-< u 71 2 4 

15 S i 0 2 Bt2 2*ffiiffi— fcSa&i^C uIE^/1 2 6 

£ZtiizZWm'<y K 2-^<D*Dfi£rA¥|SfeU ^o^ — >^ 
— ^/H ^ctO'/t/u/S 60[UlccD^± U/c^^^o^X, 
BtrfSC uIBr^H 2 6 #MEW««tC«tt3ftTfc3:s,?- 
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[ 0 0 6 4] ff!3£ L7clU 1 oOTKy y>^gf[; £ 

s^y^y^it (x^/<^n) n^^tii^ 

y Ktf*b^l§iKS:^#;SS*LT p Hiy^ftfCi 5 p H cO 
<t€>S*gco*PfiKfc — ST* S Y ) > ?5K ± 6 0 loop 

10 ^^y^f^Kn^iaot, trriESio 2 
Ai2 2 coat 2 3fcMiss io 2 fli2 2mm km— tzm&b 

i^C ulBiSS 2 6 < 
[0 0 6 5 ] /^io, fttj5£L/c!H 1 oOtH y '>y^8fi:j: 

y/u(Dmm^r— ?<DmEE&4t, z^ti^nmfe 

1 0^ N WWWrlWtc^l-t-SWEBBB^e-^iOmffiKfbS: 
^ ii if:, *^«^t fl ia*8?fl: Sr ^ti 1 ojcjs^ 

£0 C(7)mffi/i s ±#-t-o0#^^ -^^^ LfZo z 

cox 5>i»^«ajcj: ^ y f/< y ^BtF^fJt5: 
i:iaoT, WiEUfcWaSfK<^p HS!l3£«o»*i:lRl«fc 

MISS i 0 2 312 2o0?t2 3(cSffl5S i 0 2 ffi 2 2^® 

30 km—tt&toi&frc u$mm 2 6 srwmtt j: < ffMta 

[0 0 6 6 ] miBa<)3&^iBSIJI<07gAtt^X 

S^t/y«So. ooi%(7)^#t/y7K^(:3 5) 
*»i:9 0»B»j|»ltftILto Bl2it XPSt 

yStois^c u ia*sa^®o^^^ h /u, t^6o 11 
x 0 iz&mT&f&m.'&x&hi-iti&fcc u t^ft *(i/j?< 

Mta: tiaot, s io 2 !2 2^(Z)iii;^@ 

5^ ES i 0 2 i2 2 (C^^L/cC u SrKfl:^(c^g|T-# 
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totsxxtc u<Dmit%o&, z<D'&<D%t? ymy^m^co^ 
c ummm 2 6 &miz±j£$iitz.c u«tikyomi>v&&'t 

5Ci^-C^ 0 t^il, S i0 2 l2 2^I^rB 

*£fk"c#, $ e>^c ugaise 2 6 mmizt&c u ^ntn-r 

[006 7] L7t^oT\ mfiflll CiiltfifES i O 
fc&^C uSErSH 2 6 £M1SS i0 2 i2 2Iii:I- 

{:Mt6:i^t§, m^m 2 6 (DBf&'&<Dmfc 2 1 

*ffi*¥Sfbi-^^i:*ST#^ 0 CuE8l2 6 

toSSrtT 5 :H:J:ot, S i o 2 II 2 2 ^Bq<73S# 

[0068] **3, mmmmmi izm^xgtm&k t-c 

T'^KiSO. 8 6 11%, «»fb***3 Olf%, 
0. 0 9 ft mCDi/» jjffiifc 8 

iS i0 2 )ie^*rtl-S*>i^^.gSiSJi*H(rl5*6»S i o 
2 Bt*Bff£flff— f£Jgj$fc-r he kfrX$tz 0 

[0069] nmwz 

£-f\ 3(7) (a) fc^-fj: 5 (c^®fc|g|^u^^y 

ll^CVDfeCJ; t)Mttff $ 8 0 0 nmt^S i 0 2 
12 2*iJ;WS 2 0 0 nm(DS i 3 N 4 127^:^) 
IWff-C*i0»L-CJIBBiIft»IBlS:?gj«Lfc«, MIS S i 3 N 
4 81 2 7 *s J: t/MIE S i o 2 RR 2 2^7* hxyf 

£ 19 IB#lllfCffi^i-e»tt«:*-t-'5JSS 5 0 0 n 

(B) td^-rj; 5fcMlE*2 3 SriirfrffJiES i 3 N 4 m 
2 7 ±C^^y *SSs»lC«fc D»£ 1 5 nm<75T iN^b 
JJ 7f 2 4 *3 cfct/ffS 6 0 0 n m<DC ui2 5 & 

[0070] &^t\ ffirse Lfcm i ic^-r^y -w^ss 
«<0£4E*/i^ 5 {zm 1 3 <D (B) i;^tlS2 l^S 
SKLTffcftU MTI5*/wy5tfD36#*li4^J: 9 MISS 
4££n-~rVu • *-H:8giSp 0 p£ ;SUBA8 0 0j5^ 
ftSffi^y K2(;3 0 0 g/cm 2 cobuM* ?L, M 
~ >^ "7 >^ I & XT!* ,\, ? <=> % ^ix^tx i o 0 p 

3^620ml /#£>jgaTMIS«F«'>':y K 2 
^«»L-CMTfBSfi2 1 C±ftf£L/cC uW:2 5&£Xf'< 
]) Tl 2 4 £MfSS i 3 N 4 fl!2 7<^«B^»Ui-*-6* 
tMLfc, :^T% MIESFJSffii: LT7 S j mWtO. 
Hf%, iEi£fb7KH? l 3 . Oii%joj;t>T^^^ 
0. 0 4 /i m<Dis!) ^7©^8Sg%^^tfj^7K^^b^ 
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o-e£>5 t><D&mi^tz 0 «ris®Fsxa(c*s^x, miss?? 
Mfs$Fig^;y h*iz£z>wmm<D7$}) is>jr&gEt>tifo 7 1 

^Sr^ L 7t 0 ZCDtzfr, mi3<D (B) (^i-ft^oO C 
u§2 5f«MEW*'«s/ K£«ttWK»tt-t-**ffiA»6 
flttfcWfctf y C/>^$n, £ btciltB Lfc'< y 71 2 4 

[0 0 7 1] miZ<D (C) fC^-TJ; 3 CM 

is«2 3ft<D?*{c'<}) 7i 2 tm^^ MIS 

'< y r s 2 4 T-a^^^Misst 2 3 cMis s i 3 n 4 m 

2 7 mmkm-tsmftj&frc u$mm 2 6 

tz a MSE/-Ky '»^gl^*/uy5 fcj: £MfE5?F 

skn 2 6 frm^wmmizmmzixx * ^> y&mn 

itf [ 0 0 7 2 ] MfS'>y ^7^T-^^FS5S^^ u 

^^W*ffi«rfflv>fe/Ky^^^xS{cio^TMfS«W*6 
»Blfi*ffi«*sfiEix^:WjKy *>^^ttSr*i--5 Si 3 N 

4 i2 7 T??g*stL-ci^fci«), iJBs^f^y^ii 
mmms. ^^-r^m n mm^m ^tz^mwmm^mm 

[ 0 0 7 3 ] mi&&\ 3 

*-r, i§]i4(^ (a) fc^-r j; o ^mm^m^LKi^y 
^ 1 ice vD&tc «t ^-JiMitftftiR^ ur^en^rtw:* 1 

0 0 0 nm(OSi 3 N4B27 Sr^lSfLfcfg, MISS i 

3 N 4 !2 7C7t hx^fy^'Mcj: tJIS^S^Cti 
S-T 5 0 0 n m<^iai»^«2 3 
f&Ltz 0 o<5^r, (Hi 4oo (b) (c^c-TJ: ^tcMIS* 
2 3 ^^tfMISS i 3 N4I27 ±{c*/*s/ ^if (; J: 
DIJ 6 0 0 nmWCul25 Sr*iaufc 0 

[0074] 7jki>r% M3d! Lfcm 1 jc^i-Tjfy 
I^M/t/uy 5 fell 1 4 <D (B) 2 1 

Si:LTftftL, MIS^/uy 5 <Dj^i4 C J: 9 MISS 
40 mi*-7'l> • ^^^1±MfSp a p^ ; SUBA8 0 0^6 
458F»^y K2(;4 0 0 g/cm 2 cT)^jdS^^-x> M 
IE* — ^"/n fcitK^vw^SSr-tix-ffixi 0 0 p 

5:««ff3^6 2 0 m 1 /rfr^^T-MiSf^^ ^ K2 

c»«urttEifi2 1 ic*nsrufcc u^2 s^miss 
x\ mtzmmmt lxt * s mmo . 9it%, ^mt 

7j<^2 2. 0SS%^i:t>'7KS^fb^ y ^ 3 . 7li% 

^ i88<b**^jK) 2 4 -Cfe5 p H 1 0 . 5(^tj(^S:ffll> 
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tc 0 WEW*xa(c*3^-C, «HEW««*±C uBIt^* 

2 2 0 n m/#T?«i*B# 
fctf), 014© (B) C^tiDiDc^C u!2 5tt*TEW 

[ 0 0 7 5 ] mi 4<D (C) ic^-r J: 5 t-iw 

!2$S2 3rtfwflfrfES i 3 N 4 i2 7 *ffi i H— >fcffl2«>» 
^CuE»l2 6^$iifco fflrE^y^^^ JO 

mm co * >\> y 5 {c J: -5 tfrK WB s> K 2 ^ co ADS * WBft 
U *>o#-yf- 1 *3 i^/t/U-y 5 <OI«Ugt£>ff lb 
Lfc«*C*5t>T, fflTfEC uK#IJ§ 2 6 j&SffilEWMMSKltt 

[0 0 7 6 ] Se>«C, iBlJ!>a*C uSE«JI 2 6 
fi6$ne*2 3 Sr*-*-6«BB*6lfclHt2 7 « N c u c^itlffc 
/<y rtt^ffixfc. s i 3 n 4 ^6/^0 Cu 
nmm 2 6*>bcu *s Mr«Bn m >6»ik * a l -c atrial y 

[0 0 7 7 ] JUfe$|4 

*i\ El 15© (A) tc^-r «t 9 tcmmic n + MfeSfeS 

3 1 as»j«£ixfcpa!v'y ^>s«3 2 iccvdsi: 

±0*1 JBM*6»»ti: Lt<o«t(«S 1 0 0 0 nmco 
Si 0 2 13 3 ttatfcS, lWfEi£»JI 3 1 {w^j-JS-^ 
5ftIi5S i 0 2 fll3 3 (c^^ h^s/^v^SWJcj: 5 tr 
7*-;P3 4S:«J*Lfc fl o<5^T* II 1 5 © (B) K 
5 CitlBfr^-zu 3 4£^fritfrfSS i 0 2 HI3 
3±JC^^!/^3R#lC«t 0ff£2Onm<0TiN*>6* 30 

110 0 nm©C uB!3 6 £r*£flr Lfc 0 

[0 0 7 8 ] #;i^x\ LfeH i fc^-r^y 

gC07fr/U^5 l-EI 1 5 © (B) {C-^-fS^ 3 2 JC 
ITf^L, Hfrffi^/wy 5©^t*tt4 (cj: 19 MIBStK* 
p— fwU • j?t±M(^a 0 p^ ; SUB A 8 0 0tf>6&£ 
if^y F2C 3 0 0 g/cm 2 cnmm&S-PL, WIE * 

-yf-^/H ^^u^/^'s^^iifiii 0 0 p pm 

3^620ml /5K>i£KT"tfTfBWfS'*:y K 2 ictfc 
»LTtWrlEStE3 2(C*tfl|LfcCulBl3 6*3±t>*'<y T 
13 5^rmrfSS i 0 2 B13 3W$ffi^Bttlt^lt'iS 

%, a»<b** 2 o . ossyo^tf^fiso. 04 

jum^v^y #t&*l OS^^fr^k^bfttK fifi 

s ;M i K**L-c«R<k**a* i o o -efcs 

/<S/ KtC <t -5©FSB#©^y *>>^3f£##] 7 0 n m/ft 
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fc 0 ZCDtz.fr, mi 5 © (B) (C^-TtOj«©C ull3 6 

tk y ->^£*u s &unrtHLfc»<y ri 3 5##y > 

ID15© (C) J: 5 KfltMEe r T#-/V3 4F*) 

5X*a^XfcHfrfEt*T^~/W3 4 tCsfJlBS i 0 2 113 3 
iIi:I-^C u frbteZ t77^f 3 7 

m^y K2^<D*0S*W8ftU *>o* — — 1 *3 
J: t>' * / u y 5 © El cD # Jh L 7t m f w *3 ^ T , M IE T 7 
w 3 7 ^ffi|Q9FSfK(ctttt $ ttT t> ^ ^ T^r&mft 
-t&Zblfitefroti. o<5^T s WIEtf 77-f/U3 7 CO 

Mf&&<Dmifc& *y>m&o. oo2%«)»#t/y* 

0 2 IK 3 3SfflS:»iM:Lfco 

[0079] jfci^-e, hi 6 (d) tc^-r «t 5 {-tufa 

t'77^/U3 7 Sr^tftWIBS i 0 2 fll3 3±ICCVDffi 

tcj: vm2mmmmk it^wtws 8 0 0 nmco 

S i 3 N 4 13 8 £±£*»U/cl£s MISS i 3 N 4 Bit 3 8 

ttSiSIS 4 0 0 nmWl|jR©»3 9 4*aifc, $6 
Id* ffllEt'T^^ /U3 7±(l{Cfi®-r^>MrlE*3 9{C^ 

tc 0 o<5^T, IH16(D (E) tC^-r J: o t-*trlE*3 9 
joJ:Uf^/u-^-^4 0 Sr-^tfStrES i 3 N 4 BS3 8 ± 
JC^^5/^3K#^ J: !)fS 9 0 0 nmCOC ui4 1 ^rii 

[0 0 8 0 ] SCV^-C, SfJ*Lfcil 1 [CTjk-t^]) 

mcomfa*^? s^mi 6 co ce) c^tii3 2^is 

i^P-f^ • ^-^/^l±Mf^fl a p^ ; SUB A 8 0 Ofrh 
ftZMm^ 7K2{C 3 0 0 g/cm 2 CO jjU M V X- . flft 
fS^ — — l jo XXJ^^^Sf 5 Sr^jft-tMx 1 0 0 p 

K2«c«J&L-C«MS£tR3 2tc^fSLfcC ul4 1 ^rml 
15 S i 3 N 4 113 8 Oiffi^Iffito^t'iit^ 
i7?iB*, IU1 6^ (E) (C^-ra^COC u UK 4 1 

ifi/>^ Kt««w«c«tti-6«ffi^e)ff5tW(c/Ky > 

^^X7f/<^^(C^"5HI1 6^ (F) ? UimJ 

fS«3 9F^)tCmIf5S i 3 N 4 BI3 8«ffitffi — 

ugfi^S4 2 j&SflgfifcSftfco I^B#{w N «Tf5^^— ^ 
-;H 0 ^ilLtHfrfEt'T ^ ^ ^3 7 ^^^^ix^m^ 
ii^CuB*l4 2#*«Silfc fl miB*y->> 
^I^^/u / 5 tcj: ^fflfE^FfS^^ K 2 — <Dl)\\m&ffi 
r^L, ^»^o^ — — ^/U 1 *5 XXffc'i'? 5 colniecoff: 
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[0 0 8 1 ] L/c^oT, 3lifiW4twJ:ixtfJBi , ^2 
^■IB*&ift»l3 3, 3 9 ^tU SftlE»lBW*fe&flM3 
3tC^(D^® tl-^t7 7^ /U3 7*Sflgj*£;h^ »2 
«Pfl«6»BK3 9 tC-t^affi^ffi-ftC uEMJI 4 2 *S» 

[0 0 8 2 ] 

[ 0 0 8 3 ] *fc % *ISM^i:ixtf*8H*K«±ojeift 
II it *3 J; t>V S HI P * JgJ* U HfriS*fe»fllt-b 
i#S S ftfc C u * tztt C u * <5SB« 

/cite u^&*>6*sa*a^iai»Ji*Wtt*6ifcBt*ffi 

[0 0 8 4 ] $6^, *»Wfc<fc^tf*#«:*K-b^*6 
MkjKtcfltjs J;U</£fcf4MP««:JKJ* U ffriE*fe»IR-L 

[si] **w^SF«Pxafcttfflsn«jKy ">^^ss« 
[H 2] o. ili%^7;ysii iSKfbTKiRfc it/ 
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-[0 4 J *DXiW, *»W^W««^«*S#J:U c W«tt 

ims] o. 9ii%^)7 * y sa, i§mit7\<m^xxi 

[0 6] Kfifig£, i§IS{b7KS^J:t>*7K^6^^*a^c 

[0 7] *»fl^9FB*«) p H t C ui»ffilu4j8 sn 
[0 8] *»K<oKlE«l K#tt5¥«tt3S«<B»iiX 
[0 9] 1 ^>9F««Q<3 (xyf/<^ii) V<D 

[iio] ^SMl^iMl (x> 7 f^^il) r- 

[011] mmmicowm&m (xyf^^ia) -o 

0o 

[012] #38W^38S6« 1 Jc*3*t-5C uGII^AI 
[0 13] **W^**«2*5*t****K«W»ifiX 

[0 14] ^JSW^^ttWSisJtS^WftSSB^KiSX 

[0 15] *»M^ltl*«4*3*+'5**<*»«^»3fiX 

[0 16] *»W^I8*S«4*3lt**#(*aS«^aSiafiX 
m^^-r^®0o 
[t? 

1 •.^-yf-7 J /K 2-»^;F\ 3 5 
•••TjN/U-y, 11, 2 1, 3 2->^y|S, 12, 2 
5, 3 6, 4 1-Cul, 2 2, 3 3- 
S i 0 2 BIx 2 3, 3 9 2 4, 3 5 -"<V TH, 

2 6, 4 2 -CuiEiI, 3 7- t77>f/K 
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